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The Beckmann rearrangement of 17-oximino-3p-
acetoxyandrost-5-ene 1 gives 17a-aza-o-homosteroid
imide 2 whereas the rearrangement of 17-oximino-3P-
pyrrolidinoandrost-5-ene 5 yields an unusual lactam,
3p-pyrrolidino-17 -aza-o-homoandrost-5-en-17a-one 7
which on reduction gives the corresponding known
diamine 8. The isolation, characterization and formation
of this unusuallactam 7 are discussed here.
The process of synthesis of Chandonium iodide',
17a-methyl -3p-pyrrolidino-17a-aza-o-homoandrost-
5-ene dimethiodide 4, a recently released
neuromuscular blocking agent involves the
Beckmann rearrangement of the 17-ketosteroid
oxime 1 to 17-oxo-17a-aza-D-homoandrost-5-ene-
3J3-yl acetate 2. The other theoretically possible'
17-aza isomer 3 was not isolated at all. This is in
agreement with Kaufmann2 and Reagan et al.' who
have shown that Beckmann rearrangement of
several 17-keto steroid oximes yield only 17a-aza-
D-homosteroid lactam. An alternate synthesis of 4
was envisaged starting from androst-4-ene-3, 17-
dione, introducing pyrrolidine at position-S before
conducting the Beckmann rearrangement in which
17-aza lactam 7 was isolated instead of the
required 17a-aza isomer 6. The formation of such
an unusual lactam has not been reported earlier in
case of 17-ketosteroids. The characterization and
mode of formation of 7 has been discussed here in
this short note.
In the reported synthesis! (Scheme I) of
Chandonium iodide 4, the starting material 16-
dehydropregnenolone acetate (l6-DPA) is converted
to 17-oximino-3J3-acetoxyandrost-5-ene 1 in 5 steps.
Compound 1 undergoes Beckmann rearrangement in








presence of thionyl chloride in dioxane to give the
required 17a-aza lactam 21 in 80% yield. The other
possible isomer 3 could not be isolated from the
reaction mixture. In the alternate route of synthesis
(Scheme II), androst-4-ene-3, 17-dione was used as
starting material. It was converted to 17-oximino-
3J3-pyrrolidinoandrost-5-ene 5 in 4 steps" Com-
pound 5 was treated with thionyl chloride and
dioxane under similar conditions. The reaction
mixture yielded 60% 17-aza lactam 7 instead of 17a-
aza lactam 6. The lactam 7 was reduced with sodium
in propanol to corresponding known 6 diamine 8,
which further established the structure of7.
Discussion
The literature survey'< reveals that a substituent
at position-3 plays an important role in Beckmann
rearrangement of 17-ketosteroid oximes. With 3J3-
hydroxy group the rearrangement could not be
carried out and with 3J3-acetoxy function only 17a-
aza lactam 2 was obtained. Whereas in case of 313-
pyrrolidino group the unusual 17-aza lactam 7 was
the only product formed. The formation of lactams 2
and 7 can be explained on the basis of the
configuration of precursor oximes 1 and 5. The







indicates that oximes might be having anti and syn
configuration respectively as it is the group anti to
hydroxyl that migrates in Beckmann rearrangement".
Experimental Section
Melting points were determined in open
capillaries in an electrically heated block and are
uncorrected. The progress of the reactions was
monitored routinely by TLC, IR spectra (v max in em - 1)
were recorded in KBr on a Perkin Elmer 157 or
177 instruments, PMR spectra on Perkin Elmer R-32
or Bruker DRX-300 instrument using TMS as
internal standard (chemical shifts in q, ppm) and
mass spectra on a JOEL JMS D 300 instrument at 70
eV. All the compounds gave satisfactory elemental
analyses.
17-oximino-3f3-pyrrolidinoandrost-5-ene 5. To
a refluxing solution of 3f3-pyrrolidino-5-androsten-
17-one7 (341 mg, 0.001 mol) in MeOH (15 mL) was
added a mixture of hydroxylamine hydrochloride
(140 mg, 0.002 mol) and sodium acetate (280 mg,
0.003 mol) dissolved in water (5 mL). Mixture was
refluxed for 1 hr and methanol was distilled off in
vacuo. Water (4 mL) was added to the reaction
mixture, the oxime derivative 5, started separating as
crystal, was filtered (160 mg), yield 46%, m.p. 218-
20° (d); IR (KBr): 3450,2940, 1630, 1400; IH NMR
NOTES 353
(CDCI3): 6.954 (N-OH), 5.416 (1, m, H-6), 3.655 (1,
m, H-3), 2.924 (2, m, H-16), 2.793 (4, br,
N(CH2)2), 1.093 (3, s, 18-CH3), 0.932 (3, s, 19-
CH3); MS: mJz 356 ~, 4.2%), 343 (12.3%),314
(6.2%).
3p-pyrrolidino-17-aza-D-homoandrost-5-en-17a-
one 7. To a stirred and cooled solution of5 (350 mg;
0.001 mol) in thiophene free dry benzene (10 mL)
was added a solution ofthionyl chloride (0.2 mL) in
dio~ane (2 mL). The mixture was stirred for 1 hr at
0-50 and water (2 mL) was added. The mixture was
basified with NH40H (2 ml.) and extracted with
chloroform (3xl0 mL), organic extracts dried
(Na2S04) and solvent removed under reduced
pressure to give 7 as a solid, crystallised with
acetone (210 mg), yield 61%, m.p. 263° (d); IR
(KBr): 3470, 3420, 2960, 1670, 1450, 1250; IH
NMR (CDCI3): 5.712 (L'br, NH), 5.319 (m, 1, H-6),
3.644 (1, m, H-3), 3.041 (4, br, -N(CH2)2), 1.174 (3,
s, CH3"19), 1.054 (3, s, CH3-18); MS: 'qJ/z 357
(M++1, 6.0%), 345 (8.5%), 340 (4:9%), 222
(10.1%),110 (100%).
3f3-Pyrrolidino-17 -aza-D-homo-5-androstene 8.
Sodium metal (350 mg) was added slowly to a
refluxing solution of 7 (175 mg, 0.005 mol) in n-
propanol (10 mL). The mixture was refluxed for 30
min, cooled to room temp (29°C) and diluted with
water (6 mL). The propanol layer was separated and
was concentrated under reduced pressure to get a
sticky residue, crystallised from acetone to give 8
(180 mg), yield 52%, m.p. 176-78°C; IR (KBr):
3260, 2920, 1440, 1260; IH NMR (CDCI3); 5.33 (1,
m, H-6), 2.625 (1, m, H-3), 2.58 (4, br, -N(CH2)2),
1.07 (3, s, 19-CH3), 0.98 (3, s, 18-CH3); MS: mJz
341 (M++l, 3.5%), 326 (2%), 280, 272 (3.8%).
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